I. Introduction
The strength of a timber depends on its species and the effects of certain growth characteristics (Yeomans 2003 ). Different wood species have different strength characteristics, and also within a species these characteristics may vary. Therefore, in practice, a classification system of strength classes is used. According Fuwape (2000) , wood is a fibrous rigid material of plant origin. It is broadly classified as hardwood and softwood. Hardwood is derived from angiosperm or broad-leaved trees such as Iroko (Meliceae excelsa), Lagos Mahogany (Khaya ivorensis), Obeche (Triplochiton scleroxylon), Opepe (Nauclea diderichii) and Danta (Nesogordonia papaverifera). Hardwood timbers are mainly used for structural application because of their high strength and durability. Softwood is obtained from coniferous trees, which have needle-like leaves. Examples of softwood trees are: Scots pine (Pinus sylvestris), Norway spruce (Picea abies), and Douglas fir (Pseudotsuga menziessii)
Physical properties are the quantitative characteristics of wood and its behavior to external influences other than applied forces. Familiarity with physical properties is important because they can significantly influence the performance and strength of wood used in structural applications (Winandy, 1994) Mechanical properties are the characteristics of a material in response to externally applied forces. They include elastic properties, which characterize resistance to deformation and distortion, and strength properties, which characterize resistance to applied loads. Mechanical property values are given in terms of stress (force per unit area) and strain (deformation resulting from the applied stress). The mechanical property values of wood are obtained from laboratory tests of lumber of straight-grained clear wood samples (without natural defects that would reduce strength, such as knots, checks, splits, etc. (ASTM 1991).
Strength properties mean the ultimate resistance of a material to applied loads. With wood, strength varies significantly depending on species, loading condition, load duration, and a number of assorted material and environmental factors. Because wood is anisotropic, mechanical properties also vary in the three principal axes. Property values in the longitudinal axis are generally significantly higher than those in the tangential or radial axes. Flexural (bending) properties are critical. Bending stresses are induced when a material is used as a beam, such as in a floor or rafter system.
The density of a material is the mass per unit volume at some specified condition. For a hydroscopic material such as wood, density depends on two factors: the weight of the wood structure and moisture retained in the wood. Wood density at various moisture contents can vary significantly and must be given relative to a specific condition to have practical meaning. Density is important to indicate strength in wood and may predict certain characteristics such as hardness, ease of machining and nailing resistance. A larger number indicates a stronger wood (Desch and Dinwoodie 1981) .
Specific gravity is similar to density and is defined as the ratio of the density of wood to the density of water. Thus, specific gravity is an excellent index of the amount of wood substance contained in a piece of wood; it is a good index of mechanical properties as long as the wood is clear, straight grained, and free from defects. However, specific gravity values also reflect the presence of gums, resins, and extractives, which contribute little to mechanical properties. Some property relationships are nearly linear and others exponential. In fact, mechanical properties within a species tend to be linearly, rather than curvilinear, related to specific gravity; where data are available for individual species, linear analysis is suggested (Green et al., 2003) . The dimensional changes that accompany the shrinking and swelling of wood are major sources of both visual and structural problems involved in the use and application of wood materials. Shrinking and swelling occur as the wood changes moisture content in response to daily as well as seasonal changes in the relative humidity of the atmosphere, i.e., when the air is humid, wood adsorbs moisture and swells; when the air is dry, wood loses moisture and shrinks.
The physical and mechanical properties of wood are important factors used in determining the suitability and application of wood material, these in turn depends on the wood specie. This study was conducted to determine the effect of wood species on some physical properties (Density, Specific gravity, % volume shrinkage, % volume swelling and void volume %) and mechanical properties (Bending strength: modulus of rupture and modulus of elasticity) of five tropical timber species Iroko (Meliceae excelsa), Mahogany (Khaya ivorensis), Obeche (Triplochiton scleroxylon), Apa (Afzelia africana) and Ita (Celtis mildbraedii) in tropical rainforest ecosystem Ondo State, Nigeria.
II.

Material And Methods
The study was conducted in Ondo State, South West Nigeria. It is an agararian State with land mass of about 14,788,728km 2 
Procurement of materials and Sample Preparation
The wood species Iroko (Melicea excelsa), Mahogany (Khaya ivorensis), Obeche (Triplochiton scleroxylon), Apa (Afzelia africana) and Ita (Celtis mildbraedii) were obtained from Odode, Adanre local government area, Ondo State, Nigeria. The wood species were machined and trimmed to standard size of 20mm x 20mm x 60mm for determination of physical properties and 10mm x 10mm x 300mm for mechanical properties. The experiment was laid out in Complete Block Design (CBD) and the samples were replicated five times.
Determination of Physical Properties
The green weight of the samples were weighed with a digital weighing balance, the longitudinal, radial and tangential axes were measured and recorded with a veneer caliper. The samples were dried in an oven at initial temperature of 70°C for 6 hours and thereafter increased to 100 ±2° C to complete 24hours. The samples were removed and transferred to a dessicator and allowed to reach equilibrium temperature in the laboratory before the oven dry weight was obtained. This procedure was repeated until a substantially constant weight was obtained. The swelling and shrinkage was determined by soaking the oven dried sample for 24 hours, and thereafter re-oven dried again to a constant weight. Equations 4 and 5 were used to calculate % volume shrinkage and volume swelling. The basic density determination based on the green volume and oven-dry weight using a water displacement method was use in the measurement of density. The physical properties were calculated using the following formulae: 
Mechanical Tests
Mechanical tests conducted on the wood species include: modulus of rupture and elasticity (MOR and MOE). The tests were performed on an improvised wood bending strength frame with digital dial gauge (Improvise Universal Testing Machine) at the wood workshop of the Department of Forestry and Wood Technology, Federal University of Technology, Akure. Samples' dimension of 10mm x 10mm x 300mm, were subjected to three point bending test on the improvised universal testing machine with varying load. At the point of failure the force exerted on the sample that caused the failure was recorded and the MOR and MOE were calculated using the formula: = 
III. Results and Discussion
The mean values of wood density of different wood species are presented in Table 1 . The result of analyses of variance shows that there is a significant difference in wood density with respect to wood species. Afzelia africana has the highest wood density, followed by Celtis mildbraedii; Triplochiton scleroxylonhas the lowest density. This shows that Afzelia africana, Celtis mildbraedii and Meliceae excelsa are high density woods and can be used as structural materials such as beams and columns and other support work that requires high strength wood. Khaya ivorensis falls in the category of medium density wood, while Triplochiton scleroxylon is a low density wood. A larger number indicates a stronger wood (Desch and Dinwoodie 1981) . The low density wood can mostly be use in the manufactures of furniture and other materials that do not carry heavy loads. Table 2 indicates the mean % volume shrinkage values of the wood species. The analyses of variance indicate that there is significant difference among the wood species used in this study. Khaya ivorensis and Celtis mildbraedii has the highest mean % volume shrinkage and hence possessing high ability to shrinkage when used out door and in high temperature conditions. Melicea excelsa, Afzelia africana and Triplochiton scleroxylon has the medium and low mean values of % volume shrinkage and hence they possess low ability to shrinkage and can be applied for outdoor uses.
The test of % volume swelling shows that Celtis mildbraedii has the highest % mean volume swelling, followed by Khaya ivorensis, this indicates the ability of these wood species to swell when expose to moisture environment. Afzelia africana and Triplochiton scleroxylon has the lowest % mean volume swelling values and hence their uses and application cannot be much affected by moisture or rainfall (Table 3) . In Table 4 the result indicates that Afzelia africana has the highest mean specific gravity value, followed by Celtis mildbraedii. Khaya ivorensis and Triplochiton scleroxylon has the lowest mean values of wood specific gravity. Specific gravity is similar to density and is an excellent index of the amount of wood substance contained in a piece of wood; it is a good index of mechanical properties as long as the wood is clear, straight grained, and free from defects. It is important to note that the higher the value of the specific gravity of the wood the greater the strength properties (Green et al., 2003) . The result of the analyses of variance (Table 5) shows that there is significant difference among the various wood species with respect to void volume %. Triplochiton scleroxylon has the highest void volume % value, followed by Khaya ivorensis and Meliceae excelsa. Celtis mildbraedii and Afzelia africana has the lowest mean void volume % values. The void volume percentage is the amount of empty/air spaces comprised by cell cavities and intercellular spaces in a given volume of wood (Liker 2003) Mechanical Properties of selected wood species
Modulus of rupture and elasticity
The values obtained for the modulus of rupture (MOR) and modulus of elasticity (MOE) from selected wood species is shown in Table 6 . The values show that Celtis mildbraedii has the highest modulus to rupture and elasticity followed by Afzelia africana, Khaya ivorensis and Melicea excelsa. Triplochiton scleroxylon has the lowest modulus of rupture and elasticity. Modulus of rupture reflects the maximum load carrying capacity of a member in bending and is proportional to maximum moment borne by the specimen. These values indicate that Celtis mildbraedii has the highest maximum load carrying capacity and elasticity followed by Afzelia africana, Khaya ivorensis and Meliceae excelsa. Triplochiton scleroxylon has low load carrying capacity and elasticity. The modulus of rupture is an accepted criterion of wood strength (Kretschmann and Bendtsen, 1992) . Elasticity implies that deformations produced by low stress are completely recoverable after loads are removed. When loaded to higher stress levels, plastic deformation or failure occurs. 
IV. Conclusion
The test of selected wood species shows that strength of a timber depends on its species and hence different wood species have different strength characteristics. The results obtained in this study has provided quantitative information on the mechanical properties of selected wood species which can be used in determining the application of these wood for either heavy and for building, construction or for other purposes such as the manufacture of furniture.
